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SUMMARY 


Federal  Court  decisions  made  in  1977  preclude  new  TELPAK  service  to  provide 
dedicated  training  circuits  for  Air  National  Guard  Tactical  Control  and  Combat 
Communications  Groups.  Costs  of  providing  service  for  a small  number  of  users 
were  compared.  Point-to-point  service  was  the  most  expensive,  small-net  cost  was 
the  next  most  expensive,  and  large-net  cost  was  the  cheapest.  Large-net  costs  for 
inter-connecting  three  Tactical  Control  Groups  and  six  Combat  Communications 
Groups  were  then  determined.  These  large  nets  can  provide  from  one  to  four 
encrypted  teletype  circuits  for  training;  the  National  Guard  Bureau  has  determined 
that  one  (1)  teletype  circuit  will  be  sufficient. 


ABBREVIATIONS/ACRONYMS 


AFCH 

Air  Force  Component  Headquarters  (Squadron) 

CCF 

Combat  Communications  Flight 

CCG 

Combat  Communications  Group 

CCS 

Combat  Communications  Squadron 

CONT 

Contingency  (Squadron) 

CRC 

Control  and  Reporting  Center 

CRP 

Control  and  Reporting  Post 

DASC 

Direct  Air  Support  Center 

FACP 

Forward  Air  Control  Post 

TAB 

Tactical  Air  Base  (Squadron) 

TCF 

Tactical  Control  Flight 
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Tactical  Control  Group 

TCS 

Tactical  Control  Squadron 

TACC 

Tactical  Air  Control  Center 
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1.  INTRODUCTION.  This  report  outlines  the  factors  involved  in  selecting  the 
most  economical  method  of  providing  dedicated  training  circuits  for  Air  National 
Guard  (ANG)  Tactical  Control  and  Combat  Communications  Groups.  Since  Federal 
Court  decisions  made  in  mid-1977  preclude  any  TELPAK  service  to  any  new  Air 
National  Guard  subscribers,  it  is  entirely  possible  that  present  TELPAK  service  will 
be  discontinued  within  a year. 

1.1  The  Problem.  The  1842  EEG  was  tasked  to  consider  alternative  methods  of 
communication  available  and  determine  the  most  economical  method  of  providing 
dedicated  training  circuits  for  ANG  Tactical  Control  and  Combat  Communications 
units.* 

1.2  Factors  Bearing  On  The  Problem. 

1.2.1  Circuits  must  be  capable  of  handling  both  voice  and  teletype  traffic. 

1.2.2  Units  are  dispersed  throughout  CONUS  and  Hawaii, 

1.2.3  The  281st  Combat  Communications  Group  is  not  equipped  with 
teletype/crypto  vans  and  was  therefore  not  included  in  the  network  study. 

1.2.4  Since  only  one  unit  of  the  201st  Combat  Communications  Group  is  equipped 
with  teletype/crypto,  and  201  CCG  is  located  in  Hawaii,  it  was  not  included  in  the 
network  study. 

1.2.5  Tactical  Control-Combat  Communications  Group  interaction  must  be 
provided. 

1.2.6  On-line  encryption  of  teletype  circuits  is  required  to  allow  cryptographic 
maintenance  personnel  to  maintain  their  proficiency. 

1.2.7  Air  National  Guard  units  train  one  weekend  each  month  of  the  year. 

1.2.8  Administrative  Data  Communications  between  many  ANG  units  and  Air 
Force  Logistics  Command  (AFLC)  bases  are  provided  by  SET  8 Interconnections, 
while  Administrative  Telephone  Service  is  provided  by  AUTOVON  direct  lines  and 
"drops"  from  AUTOVON-equipped  switchboards.  (Note:  Some  of  these  circuits 
were  included  in  the  request  for  this  engineering  evaluation  and  should  not  be 
considered  as  part  of  the  circuits  for  systems  training.) 

1.2.9  Present  organizational  KW-7  cryptographic  equipment  is  not  compatible 
with  SET  8,  AUTODIN  I or  II  centers;  dedicated  circuits  are  required  by  the 
National  Guard  Bureau. 

2.  ASSUMPTIONS. 

2.1  Interaction  Provision.  Interaction  between  Tactical  Control  and  Combat 
Communications  Groups  can  be  provided  most  economically  by  the  following 
connections: 

*ANG  Itr  1 August  1977,  Subject:  SETA  Contract. 
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2.1.1  152  TCG  connected  to  251  and  253  CCG. 


2.1.2  154  TCG  connected  to  162  and  252  CCG. 

2.1.3  157  TCG  connected  to  226  and  254  CCG. 

2.2  Equipment  Comparison.  A voice  telephone  channel  can  provide  both  voice 
and  teletype  service  simultaneously  by  using  frequency  shift  keying  equipment;  the 
AN/TCC-29  provides  one  teletype  channel,  whereas  other  commercial  equipment 
can  provide  up  to  four  teletype  channels.  The  cost  of  a dual-use  voice/teletype 
channel  would  obviously  be  less  than  the  cost  of  separate  voice  and  teletype 
channels.  The  cost  of  each  AN/TCC-29  is  $463,  while  the  cost  of  the  commercial 
equipment  for  additional  teletype  channels  would  depend  upon  the  number  required. 

3.  ALTERNATIVES  CONSIDERED. 

3.1  Full-Period,  Point-to-Point. 

3.2  Full-Period,  Small-Net  (within  tactical  control  group). 

3.3  Full-Period,  Large-Net  (within  tactical  control  group). 

The  cost  comparison  of  full-period  circuits  using  the  three  alternative  types  of 
interconnections  between  the  152  TCG  with  the  251  and  253  CCGs  is  listed  below 
in  Table  3-1. 


TABLE  3-1.  COST  COMPARISON  OF  THE 
THREE  ALTERNATIVE  INTERCONNECTIONS 


Monthly 

Charges 

Annual  One-time 

Charges  Installation 

Total  First  Year 

Point-toPoint 
(Figure  3-1) 

$2801.08 

$33,612.96  $758.10 

$34,371.06  (Table  3-2) 

Small  Net 
(Figure  3-2) 

2487.15 

29,845.80  758.10 

30,603.90  (Table  3-3) 

Large  Net 
(Figure  3-3) 

2386.91 

28,642.92  758.10 

29,401.02  (Table  3-4) 

4.  CONCLUSIONS.  Since  the  large  net  (within  the  Tactical  Control  Group) 
method  was  determined  to  be  the  most  economical  means  of  interconnecting  the 
Tactical  Control  and  Combat  Communications  Groups,  this  method  was  used  to 
compute  costs  for  the  entire  training  network  (Figures  4-1,  4-2  and  4-3,  also  Table 
4-1).  The  National  Guard  Bureau  determined  that  single  channel  circuitry,  with  a 
capacity  of  108,000  words  of  traffic  during  each  month  drill  period  would  be 
sufficient.  Total  costs,  premised  on  this  determination,  are  as  follows: 
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HGURE  3-2.  SMALL  NFT  (TACTICAL  CONTROL  C.ROUl’) 
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TABLE  3-4.  METHOD  III  LARGE  NET 


( 


cq 

CO 

o> 

o 

tn 
»— • 
V5- 


00 

m 


o 

r- 

o 

CO 


o 

00 


CO 


O 

lO 

<o 


o 

CO 

CO 


a. 

A ^ 

V i 

c o 


o 

<yi 


CNJ 

CO 

I 

U 

c 

< 

E- 

I 

O 

a: 


o 

u 

0 

1 

o 

o 

o 


0«3 

o 


o 

oT 


Cl 

cr> 

Cl 

CD 

00 

CJ 


CO 

00 

CO 

Cl 


CO 

uo 

c- 


c/? 


E- 

o 

E- 


Kennes«iw,  GA 


Alcoa.  TN 


ft  DoiU)r,  I A 


Ji*  M !•  r son 
H.ii  r .It  ks  , 


Kennesaw,  GA 


Hot  ban,  AL 


Savannah,  GA 


Ph  I ladi- 1 ph  i a.  PA  ^ | | | 

DASC 


Peori a,  \l  j I 82 
\ OASC 


157  TCG 


Gadsden,  AL 


Col umbi a , SC 


St  St  I ons  / 22*4 

Island,  GA  ( CCS 
V(CONT) 


Montgomery,  AL 


Kno>  vi I le  , TN 


77 y \ Hot  Springs,  AR 
CCS  ] 

(CONT)/ 


Cu I 1 p<  > r I 


Garland,  TX 


Hammond,  LA 


M.  r i d i an  , MS 


f GURf  4-3.  is;  TCG  - 2?C  CCG  - 254  CCG 


ECURRING 

COST 

« 

O 

o 

o 

O 

o 

o 

os 

C<l 

lO 

CT> 

lO 

z 

CO 

o- 

CO 

CO 

o 

CO 

TT 

CO 

CO 

z 

«*}• 

irt 

CO 

Ift 

o o 

U S w 
S OS 
u 

E- 

Z 


<n  J2  4)  3 

O 

ti  <i>  s * 
0^2^ 
5 OQ  O CO 


~ 5 ^ 

S ^ er, 
> 2 «^  ■;= 

11^*1 

os  S c/3  03  ^ 


O 

3 bo 

o c « 

• 

tfj  ffi  U 


«r- 

C ^ 
w ^ *2 

C ^ C 


t- 

^ Q.  O o 
£ U OS  a. 


< 

Ie  ^0**^ 

O ec  O « 

U g C £ ; 
s < £ c . 


o 0^ 

^ < 

2 ^ 

jc 

£•£  •-  c 

w 0) 

■a  .2  (W-D 

CB  i_  ''■'  to 

o 

x:  a?  o cc 

a a.  X o 


X 

Cm 

c^ 

o 

x: 

x: 

2 

E 

’i 

2 

CO 

CO 

X 

S x: 

£ 

b£ 

o r 

4-i 

L. 

c 

cm  o 

o 

CL4  z 

z 

CO 

TABLE  4-1  (SHEET  2 OF  2).  MULTIPOINT  CIRCUITS 


1 


O 

z 

5 

Qi  E- 
S c« 
CjO 
u U 
ea 
z 
o 
z 


t- 

co 

o 

u 


>- 

J 

X 

z 

o 

s 


e<i 

eo 

M- 


o 

o 

O 

o 

o 

1/5 

05 

uo 

« 

crt 

CO 

CO 

CO 

1/5 

eo 

1/5 

CO 

er» 


e>) 


00 

CD 

1/5 

<D 

00 

CO 

CO 

CO 

00 

o 

• 

1/5 

CD 

CO 

05 

o 

E- 


^ •v  ^ ^ 

^ o E •- 
c p ® o 
a c ■D  Q, 
"t!  E 'E  S: 

ea  eo  ® 3 

o X s a 


o 

j •o 

c ® 
i2 

0.-0 
bo  > E 
■t:  X - 
£ o e« 
o o c ^ 
U S X w 


X t 
5 ja  ir- 

■^  £ ^ 


o 

c 

v 

bo 

c 


0)  < .= 


^ o T) 

_ a X O 

o — a ^ ® 
fc  Xcn  X O 


c < 
U 5 

.2  S 

q; 
CO  C. 

I > 

O w 


o 

C/) 

X3 

c 

CO 

5P 

X 

£: 

o 

X 


< 

cie  * 

c S bo^ 


c t: 


o t-  ^ CO 
a o 0)  ttj 

(Jrcu  CQ  ^ 


<<<^< 

U^o 


X3 

u 


C/) 


5^  = ^ 

a 3 5^  §; 
> X Q,  (B  X 

E - = 

« « 

X > 


'U(5c?^ 


X 

< 


s 

o 

X 

CL< 


a 

bo 

c 


,»■ 

4-* 

o 

X 


< 


c 

a> 

•u 


•8 


CB 


a 


X 

o 

•o 

c 

a 


o 

& 


X 

o 

•o 

c 

— » 
t- 

o 

CL 


< 


0) 

> 

Cl] 


< 

U 

•8 

c 

5 

£ 

X 


x: 


o 

z 


13 


4.1.  First  year  costs  are  as  follows: 


Annual  Charges  $213,955.80 

Installation  Charges  5,306.70 

(Telephone  Co.) 

Subtotal:  i2l9,262.50~  (Table  4-1) 

DECCO  Overhead  (1-1/2  %)  3,288.94 

AN/TCC-29S  (50  @ $463)  27,780.00 

TOTAL  FIRST  YEAR  COST:  ^250,331. 44 


4.2.  Costs  in  subsequent  years  should  be  as  follows: 

Annual  Charges  $213,955.80 

DECCO  Overhead  (1-1/2  %)  3,209.34 


TOTAL  SUBSEQUENT 


I 


YEAR  COSTS: 


$217,165.14 


5.  RECOMMENDATIONS. 


5.1  The  Large  Net  circuitry  (Table  4-1)  is  recommended  for  selection  and  use  by 
the  Air  National  Guard  Tactical  Control/Combat  Communications  Group  to 
satisfy  dedicated  training  circuit  requirements. 

5.2  AFM  100-18  programing  action  to  obtain  voice  plus  teletype  equipment, 
specifically  AN/TCC  29.  If  more  teletype  traffic  capacity  should  be  needed,  the 
first  year  costs  for  commercial  voice  pius  teletype  equipment  would  be  increased 
by  $49,920  (two  channels),  $83,520  (three  channels),  or  $110,520  (four  channels). 


*MFR,  1842  EEG/EETDD,  8 Sep  78. 
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